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WE CLAIM: 




1 . A semiconductor integrated circuit capacitor, comprising: 
an insulating substrate; 
a lower electrode disposed on a predetermined part' of the insulating 

substrate; 

an interlevel insulating layer disposed on the insulating substrate and on 
the lower electrode; 

a via hole having sidewalls, whereby the via hole passes through the 
interlevel insulating layer and exposes a predetermined surface of the lower electrode; 

a spacer diposed on the sidewalls of^the via hole; 

a dielectric layer disposed on:^(i) a bottom surface of the via hole 
adjacent to the predetermined surface of the^Ipwer electrode; (ii) a predetermined part 
of the insulating layer; and (iii) the spacer; and 

an upper electrode disposed on a predetermined part of the interlevel 
insulating layer and disposed onvhe dielectric layer. 

2. The capacitor as claimed imclaam 1, wherein the spacer is made from a 
conductive layer comprising a tungsten^ 

3. The capacitor as claimedsin claim 1, wherein the dielectric layer has a 
structure selected from: (i) a single-level structure containing an oxide layer or nitride 
layer; or (ii) a multi-leyel structure containing layers selected from the group 
consisting of oxide layers, nitride layers, and mixtures thereof. 

4. The capacitor as claimed in claim 3, wherein the oxide layer is made 
using a deposition technique employing Plasma Enhanced Oxide (PEOX), P-SiH4, or 
High Density Plasma (HDP). 

5. The capacitor as claimed in claim 3, wherein the nitride layer is made 
using a deposition technique employing Plasma Enhanced Nitride (PESiN). 
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6. The capacitor as claimed in claim 3, wherein the multi-level structure is 
selected from the group consisting of an oxide/nitride layer, a nitride/oxide layer, an 
oxide/nitride/oxide layer and a nitride/oxide/nitride layer. 



7. The capacitor as claimed in claim 1, wherein the lower and upper 
electrodes are made of a material selected from an aluminum alloy, a copper alloy, and 
mixtures thereof. 
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8. The capacitor as claimed in claim 7, further comprising an anti- 
reflection layer disposed on the lower and/or upper electrodes' surface. 



/ 



9. The capacitor as claimed in claim 8, wherein the anti-reflection layer 
has a structure selected from the\roupN^nsisting of: (i) a single-level structure 
comprised of one or more materials selected from the/fproup consisting of Ti, Ta, W, 
Mo, TiN, TiW, TaN, and MoN; (ii) ^multi-level^ucture comprised of one or more 
materials selected from the group am^s^ng pf^-S£NS^a-Si-N, W-B-N, and Ti-Si- 
N; and (iii) mixtures thereof. 



10. The capacitor as claimed in clank 7, further comprising a metal barrier 
layer disposed on the lower and/or upper electrodes's surface. 

i 

11. The capacitor as claimed in claim 10, wherein the metal barrier layer 

/ 

has a structure selected/from the group consisting of: (i) a single-level structure 
comprised of one or more materials selected from the group consisting of Ti, Ta, W, 
Mo, TiN, TiW, Tal*/ and MoN; (ii) a multi-level structure comprised of one or more 
materials selected from the group consisting of W-Si-N, Ta-Si-N, W-B-N, and Ti-Si- 
N; and (iii) mixtt^es thereof. 



(^^^^ comprising 



12. A method of making a semiconductor integrated circuit capacitor, 



providing an 
simultaneously 
predetermined surfaces ofi the insul 




first wire line and a lower electrode on 
ate; 
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forming an interlevel insulating layer on the ^ubstrate, on the first wire 
line, and on the lower electrode; 

selectively etching the interlevel instil a ting layer to expose a 
predetermined surface of the lower electrode and a predetermined surface of the first 
wire line thereby simultaneously forming in the interlevel insulating layer: (i) a first 
via hole having sidewalls and disposed above the/lower electrode; and (ii) a second via 
hole disposed above the first wire line; 

forming a condiictive l^yer qn the interlevel insulating layer and in the 



first and second via hoi 

etching back the con 
of the first via hole/ (ii) a con 
surface^Qntainijignhe spacer, co 
electrode, and predetermined 
forming a die 
removing t#e dielectric 



layer 



layer on 



layer 



(i) a sp acer on the sidewalls 
via hole; and (iii) an exposed 
determined surface of the' lower 
interle^l insulating layer; 
surface; 

the exposed surface except for a 



predetermined portion or the dielectric layer disposed on the spacer and predetermined 
surface of the lower electrode; and 

simultaneously forming: (i) a second wire line connected to the 
conductive plugi^nd (ii) an upper electrode connected to the dielectric layer. 



13, The method as claimed in claim 12, wherein the spacer is made from a 



conductive layer compr^ingf ^ungsten containing material. 

14. The method as claimed in claim 12, wherein the dielectric layer has a 
structure selected from: (i) a single-level structure containing an oxide layer or nitride 
layer; or (ii) a multi-level structure containing layers selected from the group 
consisting of oxide layers, nitride layers, and mixtures thereof. 

15. The method as claimed in claim 14, wherein the oxide layer is made 
using a deposition technique employing Plasma Enhanced Oxide (PEOX), P-SiH4, or 
High Density Plasma (HDP). 
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16. The method as claimed in claim 14, wherein the nitride layer is made 
using a deposition technique employing Plasma Enhanced Nitride (PESiN). 

17. The method as claimed in claim 14, wherein the multi-level structure is 
selected from the group consisting of an oxide/nitride layer, a nitride/oxide layer, an 
oxide/nitride/oxide layer and a nitride/oxide/nitride layer. 

18. The method as claimed in claim 12, wherein the lower and upper 
electrodes are made of a material selected from an aluminum alloy, a copper alloy, and 
mixtures thereof. 

19. The method as claimed in claim 18, further comprising an anti- 
reflection layer disposed on the lower and/or upper electrodes' surface. 



20. The method as claimed in claim l^^'wherein the anti-reflection layer has 



v />n " / 

jjjj^' a StruCture selected from ^ e Sr° u P co^isting of: (i) a single-level structure comprised 



19fwhei 



of one or more materials selecta^fi^n the group consisting of Ti, Ta, W, Mo, TiN, 
p TiW, TaN, and MoN; (ii) a multf^vel s^ictore comprised of one or more materials 

selected from the group consisting of^Si-N, Ta-Si-N, W-B-N, and Ti-Si-N; and (iii) 
mixtures thereof.^ 



H 



21. The method as claimed in claim 18, further comprising a metal barrier 
layer disposed on the lower and/or upper electrodes' s surface. 



^3 



22! The method as claimeH in claim 2J^ / ^herein the metal barrier layer has 
^J^Vv V a structure selected from the group consisting of: (i) a single-level structure comprised 
of one or more materials selected from t^groxip consisting of Ti, Ta, W, Mo, TiN, 
TiW, TaN, and MoN; (ii) a multi-lweK^tn^t^comprised of one or more materials 
selected from the group consisting/of W-Si^N, Ta-Si-N, W-B-N, and Ti-Si-N; and (iii) 
mixtures thereof. 
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23. The method as claimed in claim 12, further comprising, after forming 
the first and second via holes, RF sputter etching the interlevel insulating layer and the 
first and second via holes. 

24. The method as claimed in claim 12, wherein the interlevel insulating 
layer is selectively etched by a process selected from the group consisting of dry- 
etching, wet-etching and dry /wet-combined etching. 

25. The capacitor as cl^^djn claim 1, wherein the spacer disposed on the 
sidewalls of the via hole has a^opffi^sumce. 

26. The method as claimed in claim 12, wherein the spacer formed on the 
sidewalls of the via hole has a sloping surface. 




